Abstract -In many important applications it is necessary to estimate inherent optical properties of sea water using only available oceanographic data. Among the many hydrographic parameters of sea water only salinity has been shown to have a significant correlation with such optical parameters such as absorption coefficient. This correlation is due to the coupling between salinity and concentration of dissolved organic matter. The advantages and disadvantages in using this correlation to retrieve absorption properties is examined for a coastal plume.
INTRODUCTION
In order to derive dependencies between absorption coefficient and salinity we used mooring data collected during Cope 97 experiment in Chesapeake Bay. This mooring provided a large number of data points that allowed a correlation between salinity and optical properties for the effluent plume to be determined. The correlation between concentrations of colored dissolved organic matter and particulate detritus is often significant to absorption when the absorption is decoupled from phytoplankton concentration. This is the case for riverine and estuary conditions like those found in the Chesapeake Bay plume. The CDOM/detritus dominated waters can be expected to have a conservative and non-conservative fraction [ 11. It is the non-conservative fraction that we expect to have a high coupling with salinity [2-41 due to photo-oxidation, coagulation, and dilution. The derived correlation dependencies based on hundreds of thousand data points shows significant correlation between salinity and optical absorption for certain water types.
Waters around the Chesapeake Bay Plume consist of at least three water masses; plume water with low salinity, cold-high salinity upwelled water, and warm-high salinity water. In a T-S diagram the plume water is distinct from the other two water masses which have high salinity but varying temperature (Fig. 1) . For our analyses only the data with salinity less than 32 %O is used to represent waters likely to have a significant CDOM/detritus component for which correlation with salinity is likely. In cases where there is a freshwater source and only photo-degradation, local circulation, and dilution there is a strong linear relationship between salinity and CDOM [4] .
DERIVED RELATIONSHIPS
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Using absorption values from a Wetlabs Inc., absorption-attenuation meter AC-9 [5] a correlation matrix was produced. Unlike the normal linear relationship between salinity and gelbstoff absorption, the best fit for the total absorption was a quadratic expression. The higher order terms probably representing the non-linear mixing of the plume and the change from CDOM/detritus domination to one with phytoplankton absorption as well. The absorption data were used to estimate other optical properties such as scattering and backscattering coefficients and remote sensing optical reflectance. These derived relationships have applicability to remote sensing and optical modeling of the sea from space, which is discussed.
The absorption values had a high degree of covariance as indicated by the relationships below [Eqs. (1) and (2) 
In graphic form these regressions are presented in Figs. 2 and Fig. 3 . The analysis of data show strong regressional dependence of absorption coefficient at first 8 channes with the salinity. Beam attenuation coefficients also correlate with 
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Absorption Coefficient at 532 nm salinity but in a much weaker way. To produce working regressional relationships we tried different functional dependencies (power law, differences, and exponents). The best correlation were found for a polynomial fit of the second order:
here a(il;) is an absorption coefficient for i'h channel of AC-9 probe, S is a salinity in %O (promilles) and coefficients Cn , C,, C, are given in Tab. 1. FLegression (3) is valid for a salinity range between 23%0 and 32%0. Table 1 shows the strongest (correlation between salinity and total absorption was at 440 nm. This is the wavelength used by Kirk [6] as a reference wavelength. There is undoubtedly covariance with detritus and chlorophyll that are functions of dilution and coastal mixing. The strong relationship; however, suggests that absorption can be derived from salinity using geospecific algorithms from remote sensing.
Analysis of Tab. 1 shows that it is possible to generalize relationships (3) for any arbitrary wavelength of light il lying between 412 and 676 nm (and, may be, between 400 and 700 nm). The final regression is given as follows:
with the coefficients c,,(A), n = 1,2,3 given by Eqs. (5) (4)- (7) allow us to restore the whole spectral profile of absorption coefficient using only salinity values. Further processing with the algorithm of Ref. [7] may also restore spectral scattering coefficient and spectral phase function of scattering. 1 Equations (4)-(6) allow us to restore spectral profiles of absorption coefficient using salinity as input. These equations are supposed to be valid for spectral range 400 I A I 700 and salinity range 23%0 I S I 32%0.
To restore the whole set of spectral inherent properties, that include absorption and scattering coefficients and scattering phase function, we may use an algorithm proposed in [7] and based on a seawater optical model given in [8] .
